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(57) Abstract: 

PURPOSE: An electromagnetic wave shielding heat- 
sink plate using a carbon nano tube is provided to 
emit the heat generated from a device by forming a 
heat-sink plate as a carbon nano tube and prevent a 
malfunction by absorbing electromagnetic waves. 
CONSTITUTION: A bucky paper is fabricated by a 
dispersion process and an alignment process. The 
dispersion process is performed by using an 
aqueous solution such as SDS(Sodium Dodecyl 
Sulfate) or LDS(Lithium Dodecyl Sulfate) or Triton-X. 
Powder of carbon nano tube is mixed with the 

aqueous solution and the mixed solution is dispersed by a sonication process. A two-dimensional 
alignment method or a one-dimensional alignment method is used if necessary. The two-dimensional 
alignment method is performed by applying a spin coating method or a dip coating method. The one- 
dimensional alignment method is performed by applying an extrusion method or elongational flow method. 
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"a-^^^lfe l-a- •ii-l^'^l ^t!r ^^5.^1 s-er] f}-:ti4i^^rtL(CNT: Carbon NanoTube)* 

<^Ki-^l-<^ «J-<S ?!:•§• ^5c><HlA^ ^^5^1^ 1^ o.^. wj-^A]?] ofqeV, ^xfjjl-s. y,].^^)/*..-- s}.o.-j 

^-le S'.lsH) cH*}- -fr^H^^^^. <ysl-o^ ^^l-sHl cfl^ fl-^fl^l- 7j-s}-£lJl 51c)-. ?lx>3l-.^ ?i7l^Vai). xl-7l^o| 2)^^ oj) u) x| 
I'l-a. 200.V1HZ ol-a-oflA-lSi ^xl-i-V^ ^7)^3] ^^o] ^lufl^olcrs. ^7l^S) *1-311* -f-tl) ^/^l-J?l-7l- ^l-cV-Ti "r ^i'^l'i!-. 
200MHz olsl-o) :5i45><H)A.1^ ^i^l^i!]- x).7l^ol xHlSlc^o): sVr^-. 

Jr-iiK '^Ir^f ^-"r^o.5^A^ ^j-s^l^v - oicf. ^J-s^l ^ l-^;^7l- o)^^s:|.s. ^V;^] 7^ o. Aj-v) 

flhlll: -?-52)-s|-7ll £|J1. ol^:^5f^ $X^^- ^i«J-ol ^*(Joule) 'SS. <Hll^^l7]- 

■^l-i-^l ^l^Jo) ^"^^1 ^ ^-f^ ^^l-s}* ^-^^tl-cf. 

^^}^\ y^-n ^ ^-r^ll^ <>l-§-5l-^ ^A^S.. ^#1: o]^*)- ^xj-s]. ^ ■S-''rx)]^ cl-g-ii)- "^V-g, 

HH^llfe ^^<y^V ^, ^ ol-§-sH. ?1^>41- ^Hl5]-7l cfl^oK ■i-'^ '-H'^oil ^sM^ "oi-ii 

•^It^K ^ #2>:ir6i #e)°1af DllH^=ii<Hl ^^-y-ft-* ^ii^l?^ ^'•V-g-sl-fe 'S-'^^S.. ^'■71 ^^-a-B-fto) 

t'^:!- Ol^ol ^-Vlflsl-fe Ij'-'^olcf. Afl «l?<ljS.^ ^^'a,!-^'- Sfe ^^^^'-'^1 Oltt ^-1-3^1 >aol n^}. 

7.17-)- iT].^ CjA) 7)7lo1) OJSJ:^ 7|7]o^ ^^2^-4 icO]^!: #7l-A]^C:f. 

elecironic device^l-fe "^Si^. ol^l- M-ii a7)s| ^xj-^i;^)-©)) a-] iJ^l-sj ^^z]-^ ^'S^'il 71^0) uf. 

<j]i.ii.^ o.^_ uj.j£ifl j.x).o| ^^^o. ^£7]. ^^1- m^i-cf hvo.^ #<h.£^ 5J^s. <a:si^ 'i>-<a^ ^iL?!- 

fe-'ll'>lcf. 

^1 «o'-'y:-^S. ;^11A|^ 5J f^o^ 3|.i4^. cj.olo)..g.c. wVdv^ o]^s).o^ cff^ %.2] lJ-<g^l- <i}-&c+^ ^ojc]-. 
ol^r r:}o]o}S,s.7} HV^a^V <g ^a^^). :^y]^ ^^^^^ 7^71 ^^oll 7>^^V ^iojcf. 

ul.o]o|.s.cfi) <g Jtiig^^ phonon mode(^^V S.S.)oll sjSflA-] o) =.ol;5lc)-. ^. ^± ^^^Y^^o] ^^o\] e^sfl 

<ri oil M 7.17V ^itslTT «o'-^^l sl^sH olfe ^-§-4 atCharmonic oscillator model)^- S- nfl. ^^^t-ft 
^V^Itt ?!*:^f7l- 7V^ o.^. 1^ ^"^^ 4" Si7l nfl^oll. !a-<a %7.\<i) ^±^^0,3. o1^<H^ t^-olol-^^?)- <^ ^ 
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"1 'a-^l yj-a?!:^ ^^^sV^ It^ii-V^^-frW-^ tH^l s)lol5i|(bucky paper) ^Efl^- ^^^ll :a ^^lo] 

3i?K -a-^l 4°!^^ 47l^J-g- ol-§-5l-ct| -^KV^a} o.^ ^^^^ ^V4ii-Vii-fr«.2^ ^oj] s.:xjo) olc)-. 

i'S^ ^1-5:51-'^ ■& t'^'^l al-^ -g-^l <^1» ^o'-^'il^l ■^'^tbcf. 

il 1^ ^VJn-l-iz-frtl* ol-g-sH ^fl^^ tH?'! 5i]ol3J](bucky paper)a) ^ Efll- u].e1-\H i-aolcf. 

H|-7| 3]]o]3] ^2^^ fiTfl g-''c]-(dispersion)4 ^ K alignment) 2] ^ tV^lS. >-]-^o1^cf. ^tV^ SDS(Sodium Dode 
c\ l Sulfate). LDS(Lithium Dodecyl Sulfate) -§-S^ -^^-g-QMom Triton-X-l- n^S. Aj-g-tVc]-. o) ^^^-oflo)) ^rtu)-}^. 
A| u <i1-gr ^. ^-§-5> *1el(sonication)» -f-sl-a^ ^^VAj^cf. 

V!^ ^€ ^^(spin coating)o1i-V ^ S^(dip coating)* -g-g-sV^ 'i'-'^ol ^nf. nejai. <a7,l-^^ol -^^^^ "i^'U-^ 
e.\irusiono14 elongational fiowl- oj^sj-fe hJ-^. x}7]^-^ <^l-g-sffe 'S-'S stretch drying -f-sl ^i^K 

i-- 2011 i-fEl-hH H)-s+ ^ol xl-7l^o) ^EfloflA^ f]-4iq-i^Jpr« '^i^^^ (CNT suspension)^: *b1 ^qs). 
#el^°11 5L?i^^-g- 71-7,)^ A^Tm S%l5H, ^j^7| tij-x] s.Ai_05_ Al-^s)-^ o))^ 0^0] 01 0.0^. ^y±^}b^ 

3. -fj^l-SVfe ^4l»-W-fr«.fil MB^Hl 2:^1- l-s)-o^ #^^1" Sit^^. 
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5. Tlxl-iiV x>3fl xieV *)Ai-ol "iJ-^^Sl^l ^fec^-. -a^o^ ^-fofl^ 3L^^2l =^711 -a-Sl-Slol t}-Sl-#^ sjA^Hi-il 

7. x]-^ ^otxiojci-. =^ Mo.g:^ ^-^ofl^ ^# ^}^2] ^ti]7i- -ysl-ji. ^ ul-g-o] is. 

CK :iC-)uK ^4:^to) ^7}^ EV^uVi^-friie] ^^^o))^ nl^ol] c^SJ:^ bI^Jx) ^fecK 

"O-iii-l-ic-frtLal <a?i£.£^ 2500-2980 W'/mKS] ^-8: Zl-6r 7}^]^. K 1<^1 ^M^i AS.^<^] h|-611 "i 

v; *! 7}^^. o]^ l^'^rSl #4 S.£.(phonon mode)!- ^"^s]-^ ^s\- £^1- -f-**! ^ ^fl 'M'^^ -r 

5i >^V. 



47- -^^.1 
^. ill 


<g^£:£ : k(W/mK) 


Siainless Steel 


14 


Silver 


428 


Copper 


401 


Aluminum 


235 


Diamond Thin Film 


1000 - 1500 


Carbon Nanotube 


2500 



ifM^ <a ^A^o] ^io]u] lV:iii4i^^rti:£ o) oJ-O ^_ dD-O o.^^^ <^ ^^j^ 

v!- soft solder* ol-g-sfig yj-^ ^2}-^ o.^. 7]^^ ^B^l^i^ :di;^Hl ^^^^1 7>^^]-^.?. o^_^ i^^y^^ft^, "S- 
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-40]] o|^v iL-g-a]-^ uvxj^v -"r ^<)-^°1 SJcf. 



?Jt"%»- 1. 



^,-401) A-l u^v.^^ <g^ 5>|jd.3;_ uj-^s].^ «o^<a5!:o11 Slol^i. 



"11 l^'-'^ll ^I^l^i. 

^I'l 'i'-'a?!-* ^^^SV^ fV^iUl-i^^rja^ tH-7) iF|lolsH(bucky paper) ^^S. ^^^Sjfe ^^i^S. cV^uVi^JH- 
-"- # -g- ^ ^ x]- i-V 7,)- u\] aj. eg 

3. 

'11 2«J-<H) ^lol-^i. 



'^.i-vl ul-7) ff|)ol3i]^ ol-8-3l-<H •y^V-e^^S. ^^i^it-frilfil T^. 
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(a) Bi-axial alignment 
"2 dimensionsi 



(b) 1-D alignment 
Hn plane 



CNT 





i 




(c) 1-D alignment 
-bed of naSs 



Piezoelectric material 
or Insulator 



(d) 'CNT+ ^J-Siil'or 



Bucky paper 
deposit 



SXfAl S 




CNT 



Flow direction 



/ 



I 



Filter membrane 




CNT suspension 



- 6 - 



> 



^7ll^^ ^2002-0038035 



0) : Sl§ ^^Jf^^, a: force constant. Mt ,Ma 



(a) 



Bond 


Bond Energy (kcal (kj)) 


Stretching freq.{cm"^) 


c-c 


83(350) 


1200 


c=c 


146(611) 


1660 


c = c 


200(840) 


2200 



K : Spring Constant 



(b) 
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